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(54) WRITING SYSTEM AND WRITING METHOD BASED ON ULTRASONIC PEN

(57) The embodiments of the present disclosure pro-
vide an ultrasonic pen based writing system and method.
The writing system includes: an ultrasonic pen, a writing
board, an MCU main control unit and a reference signal
transmitting unit; wherein the ultrasonic pen comprises
an ultrasonic transmitter and a pen lead; an upper end
portion of the pen lead forms a signal receiving portion
fixed with the ultrasonic transmitter; at least two ultrason-
ic receivers are arranged correspondingly on the writing

board, each ultrasonic receiver is communicatively con-
nected to the MCU main control unit; the reference signal
transmitting unit is communicatively connected to the ul-
trasonic transmitter and the MCU main control unit. The
method is based on the system. The ultrasonic pen based
writing system provided by the embodiments of the
present disclosure can minimize the error caused by slant
writing and reduce the structural complexity of the ultra-
sonic writing systems.
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Description

CROSS-REFERENCE

[0001] The present application claims priorities to Chi-
nese Patent Application No. 2016103306376, filed on
May 18, 2016, entitled "Writing System Based on Ultra-
sonic Lamb Waves" and Chinese Patent Application No.
2016103300257, filed on May 18, 2016, entitled "Writing
Method for Ultrasonic Pen", the disclosures of which are
incorporated herein by reference in their entireties.

FIELD OF TECHNOLOGY

[0002] The present disclosure relates to the technical
field of ultrasonic sensing, and particularly to an ultrason-
ic pen based writing system and method.

BACKGROUND

[0003] With the advent of the information age, touch
technology as a convenient interaction with the electronic
platform has been applied deeply into daily lives. Many
daily affairs and business affairs are handled electroni-
cally through self-services. Usually, people need to sign
digital signatures with original handwriting, therefore
there is a need to provide a digital writing device.
[0004] In the prior art, Chinese patent No.
201210041949.7 disclosed on September 11, 2013 re-
lates to an ultrasonic handwriting input system, the tech-
nical solution thereof is that the ultrasonic handwriting
input system at least comprises a handwriting input work-
ing plane, an ultrasonic handwriting pen moving on the
working plane, at least two ultrasonic receiving sensors
spaced with each other for receiving the ultrasonic waves
emitted from the ultrasonic handwriting pen; wherein the
ultrasonic handwriting pen comprises a shell with an ul-
trasonic wave outlet provided in a pen tip portion, and an
ultrasonic emitting sensor provided inside the shell for
emitting ultrasonic waves to the working plane from the
ultrasonic wave outlet; wherein the valid ultrasonic waves
received by the ultrasonic receiving sensors for calculat-
ing the propagating time of the ultrasonic waves by the
system are those reflected by the working plane. In the
practical applications, the technical solution thereof
mainly emits sound waves from the opening of the pen
tip and reduces the distance between the outlet of the
ultrasonic pen and the pen tip that is writing, so as to
reduce the error caused by slant writing. However, since
there is still a certain distance from the pen tip opening
to the pen tip, this solution cannot completely avoid the
error caused by the slant pen tip. Additionally, since the
ultrasonic waves emitted from the pen tip opening arrives
at the receivers by the reflection of the working plane,
and the ultrasonic receivers are microphones which must
be placed on the working plane, this solution brings in-
convenience to the product integration of the writing sys-
tem.

[0005] Further, Chinese patent No. 201520590075.X
disclosed on April 6, 2016 relates to a handwriting input
device with ultrasonic pen, the technical solution thereof
is that the handwriting input device comprises a sub-
strate, a main controller unit, an ultrasonic pen and at
least two ultrasonic receivers; wherein the ultrasonic re-
ceiver is connected to the main controller unit, the sub-
strate is provided with a hole, and the ultrasonic receiver
is fixedly disposed on the substrate; ultrasonic signals
emitted by the ultrasonic pen are transmitted to the ul-
trasonic receivers through the front of the substrate and
the hole during handwriting. However in this solution, the
pressure value of the ultrasonic pen is obtained by a pres-
sure sensing unit that is disposed separately, and thus
the complexity of the structure and the manufacturing
cost are increased.
[0006] Therefore, how to provide an ultrasonic pen
based writing system that is capable of minimizing the
error caused by slant writing and reducing the structural
complexity, is of great importance.

SUMMARY

[0007] In view of the prior art, the present disclosure
provides an ultrasonic pen based writing system and
method.
[0008] In one aspect, the embodiments of the present
disclosure provide an ultrasonic pen based writing sys-
tem, including:

an ultrasonic pen, a writing board, an MCU main con-
trol unit and a reference signal transmitting unit;

wherein the ultrasonic pen comprises an ultrasonic
transmitter and a pen lead; an upper end portion of
the pen lead forms a signal receiving portion fixed
with the ultrasonic transmitter;

at least two ultrasonic receivers are arranged corre-
spondingly on the writing board, each ultrasonic re-
ceiver is communicatively connected to the MCU
main control unit;

the reference signal transmitting unit is communica-
tively connected to the ultrasonic transmitter and the
MCU main control unit;

an lower end portion of the pen lead is in contact with
the writing board when writing; when the ultrasonic
transmitter transmitting ultrasonic waves, the refer-
ence signal transmitting unit transmits a reference
signal to the MCU main control unit, the ultrasonic
waves transmitted by the ultrasonic transmitter ar-
rive at each ultrasonic receiver by sequentially pass-
ing through the pen lead and the writing board; and
the MCU main control unit determines writing traces
according to the received reference signal and ultra-
sonic wave information received by each ultrasonic

1 2 



EP 3 460 642 A1

3

5

10

15

20

25

30

35

40

45

50

55

receiver.

[0009] The ultrasonic pen based writing system pro-
vided by the embodiments of the present disclosure re-
duces the structural complexity since it only consists of
the ultrasonic pen, the writing board, the MCU main con-
trol unit and the reference signal transmitting unit, and
the connection between each member is simple. In ad-
dition, since the ultrasonic waves propagate only when
the pen lead is in direct contact with the writing board
(the ultrasonic waves propagate from the contact site di-
rectly) during writing, the error caused by slant writing is
minimized so that the writing is more accurate. Further,
compared to the prior art, the ultrasonic waves in the
present disclosure are transmitted through solid medium,
and since the solid medium is more stable than air, the
anti-interference of the sound waves propagating in the
solid medium is stronger than that of the sound waves
propagating in the air. Therefore, better writing stability
is provided.
[0010] In another aspect, the embodiments of the
present disclosure further provide an ultrasonic pen
based writing method, including:

the ultrasonic transmitter emitting ultrasonic waves
and the reference signal transmitting unit emitting
the reference signal to the MCU main control unit;

wherein the ultrasonic waves enter the writing board
through the pen lead in direct contact with the writing
board, and propagate within the writing board to form
the Lamb waves;

each ultrasonic receiver converting the Lamb waves
into an electrical signal and sending the electrical
signal to the MCU main control unit after receiving
the Lamb waves;

the MCU main control unit determining the writing
traces according to the electrical signal sent by each
ultrasonic receiver and the reference signal emitted
by the reference signal transmitting unit.

[0011] Since the ultrasonic waves propagate only
when the pen lead is in direct contact with the writing
board (the ultrasonic waves propagate from the contact
site directly) during writing, the ultrasonic pen based writ-
ing method provided by the embodiments of the present
disclosure minimizes the error caused by slant writing so
that the writing is more accurate. Further, compared to
the prior art, the ultrasonic waves in the present disclo-
sure are transmitted through solid medium, and since the
solid medium is more stable than air, the anti-interference
of the sound waves propagating in the solid medium is
stronger than that of the sound waves propagating in the
air. Therefore, better writing stability is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a structural diagram of the ultrasonic re-
ceivers arranged on the back of the writing board
according to an embodiment of the present disclo-
sure.

FIG. 2 is a structural diagram of the front view of the
ultrasonic pen according to an embodiment of the
present disclosure.

FIG. 3 is a cross-sectional view taken along line A-
A of FIG. 2.

FIG. 4 is a structural diagram of the ultrasonic re-
ceivers arranged on the sides of the writing board
according to an embodiment of the present disclo-
sure.

FIG. 5 is a structural diagram of the ultrasonic re-
ceivers arranged on the front of the writing board
according to an embodiment of the present disclo-
sure.

FIG. 6 is a structural diagram of the ultrasonic re-
ceivers arranged on the slopes of the writing board
according to an embodiment of the present disclo-
sure.

[0013] The reference numerals in the figures are: 1.
writing board; 2. ultrasonic pen; 3. ultrasonic receiver; 4.
ultrasonic transmitter; 5. MCU main control unit; 6. pen
lead; 7. shielding layer; 8. signal receiving portion; 9. pil-
lar; 10. ultrasonic air passage.

DETAILED DESCRIPTION

[0014] FIG.1 is a structural diagram of the ultrasonic
receiver arranged on the back of the writing board ac-
cording to an embodiment of the present disclosure. As
shown in FIG.1, the embodiments of the present disclo-
sure provide an ultrasonic pen based writing system, in-
cluding an ultrasonic pen 2, a writing board 1, an MCU
main control unit 5 and a reference signal transmitting
unit (not shown).
[0015] The ultrasonic pen 2 includes an ultrasonic
transmitter 4 and a pen lead 6; an upper end portion of
the pen lead 6 forms a signal receiving portion 8 fixed
with the ultrasonic transmitter 4.
[0016] At least two ultrasonic receivers 3 are arranged
correspondingly on the writing board 1; each ultrasonic
receiver 3 is communicatively connected to the MCU
main control unit 5.
[0017] The reference signal transmitting unit is com-
municatively connected to the ultrasonic transmitter 4
and the MCU main control unit 5.
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[0018] An lower end portion of the pen lead 6 is in con-
tact with the writing board 1 when writing; when the ul-
trasonic transmitter 4 transmitting ultrasonic waves, the
reference signal transmitting unit transmits a reference
signal to the MCU main control unit 5, the ultrasonic
waves transmitted by the ultrasonic transmitter 4 arrive
at each ultrasonic receiver 3 by sequentially passing
through the pen lead 6 and the writing board 1, and the
MCU main control unit 5 determines writing traces ac-
cording to the received reference signal and ultrasonic
wave information received by each ultrasonic receiver 3.
[0019] The ultrasonic pen based writing system pro-
vided by the embodiments of the present disclosure re-
duces the structural complexity since it only consists of
the ultrasonic pen 2, the writing board 1, the MCU main
control unit 5 and the reference signal transmitting unit,
and the connection between each member is simple. In
addition, since the ultrasonic waves propagate only when
the pen lead 6 is in direct contact with the writing board
1 (the ultrasonic waves propagate from the contact site
directly) during writing, the error caused by slant writing
is minimized so that the writing is more accurate. Further,
compared to the prior art, the ultrasonic waves in the
present disclosure are transmitted through solid medium,
and since the solid medium is more stable than air, the
anti-interference of the sound waves propagating in the
solid medium is stronger than that of the sound waves
propagating in the air, and thus better writing stability is
provided.
[0020] It should be noted that the reference signal
transmitting unit is a well-known prior art that is widely
used. In the present embodiment, in the case of ensuring
the reference signal transmitting unit being communica-
tively connected with the ultrasonic transmitter 4 and the
MCU main control unit 5, the specific position of the ref-
erence signal transmitting unit may be adjusted accord-
ing to actual needs, which is not limited by the present
embodiment.
[0021] For example, the reference signal transmitting
unit may be provided in the ultrasonic pen 2. It can be
understood that when the ultrasonic pen 2 is designed
to be a wireless structure, the reference signal transmit-
ting unit can be an infrared transmitting unit; and when
the ultrasonic pen 2 is designed to be a wired structure,
the reference signal transmitting unit can be an electrical
signal transmitting unit.
[0022] Specifically, the pen lead 6 may be a plate struc-
ture or a cylindrical structure. For example, the pen lead
6 may be an isosceles triangle structure in which the tip
end portion of the pen lead 6 serves as the pen tip and
the signal receiving portion 8 is a plane of the middle-
rear portion of the pen lead 6; and the ultrasonic trans-
mitter 4 is directly fixed to the plane. The pen lead may
also be a cylindrical structure in which the signal receiving
portion 8 is a plane constructed on the pen lead 6; and
ultrasonic transmitter 4 is directly fixed to the plane. The
plane for receiving signal may be disposed at the middle
portion, rear portion or middle-rear portion of the pen lead

6, and may be perpendicular/parallel to the axis of the
pen lead 6, or may be obliquely disposed on the pen lead
6.
[0023] The ultrasonic transmitter 4 and the ultrasonic
receiver 3 may be ultrasonic transducers such as piezo-
electric ceramic transducers, quartz wafer transducers
and the like. The ultrasonic receiver 3 may be provided
in a flat structure so as to be fixed to the writing board 1.
[0024] The writing board 1 is preferably made of trans-
parent material such as plexiglass so as to be mounted
on a display, thereby providing a better handwriting input
experience.
[0025] The shape of the writing board 1 may preferably
be rectangular so as to cooperate with the display. It can
be understood that the shape of the writing board 1 can
be adjusted according to actual needs. For example, it
can be adjusted to a circle, a square, an ellipse, etc.,
which is not limited in the embodiments of the present
disclosure.
[0026] The lower end portion (pen tip) of the pen lead
6 may also be disposed according to actual needs. For
example, the lower end portion of the pen lead may be
disposed in hemispherical structure, arc structure, coni-
cal structure, wedged structure, or the like.
[0027] In an embodiment of the present disclosure, the
pen lead 6 is an integrated combination of a cylinder and
a truncated cone, as shown in FIG. 2.
[0028] The lower end portion of the pen lead 6 is a
cylinder integrated with a smaller end of the truncated
cone.
[0029] The upper end portion of the pen lead 6 is an-
other cylinder integrated with a larger end of the truncated
cone so as to form the signal receiving portion 8. The
radius of the signal receiving portion 8 is larger than the
radius of the larger end of the truncated cone.
[0030] A plurality of pillars 9 are disposed on an end
surface for fixing the ultrasonic transmitter 4 of the signal
receiving portion 8. The ultrasonic transmitter 4 is fixed
to the signal receiving portion 8 by the plurality of pillars
9 so that gaps are formed between the ultrasonic trans-
mitter 4 and the signal receiving portion 8.
[0031] Correspondingly, there are also spaces be-
tween the pen lead 6 and the pen shell, which commu-
nicate with the gaps formed between the ultrasonic trans-
mitter 4 and the signal receiving portion 8 so as to form
ultrasonic air passages 10.
[0032] As shown in FIG. 3, it should be noted that, in
such a configuration, the signal receiving portion 8 is a
cylinder having a plurality of annular gaps for communi-
cating the ultrasonic air passages 10 with the gaps be-
tween the ultrasonic transmitter 4 and the signal receiving
portion 8, instead of a solid cylinder.
[0033] As such, the ultrasonic waves emitted by the
ultrasonic transmitter 4 can propagate in two parts: one
part of the ultrasonic waves propagate through the solid
medium (including the signal receiving portion 8, the pen
lead 6 and the writing board 1) for determining the writing
traces; the other part of the ultrasonic waves propagate
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through the air (the gaps and the ultrasonic air passages
10).
[0034] At this time, as long as the hole is opened on
the writing board 1, the ultrasonic waves propagated
through the air can reach the ultrasonic receiver 3, and
the ultrasonic waves propagated through the air can form
a cursor guidance point on the writing board 1 so as to
guide the user to write when the writing is not performed.
The specific implementations of this function can refer to
Chinese patent CN201520590075.X.
[0035] Further, as shown in FIGs. 1 and 4-6, in the
ultrasonic pen based writing system provided by the em-
bodiments of the present disclosure, each ultrasonic re-
ceiver 3 may be correspondingly disposed on the front
edges, back edges, sides and the like of the writing board
1; and when the sides of the writing board 1 are slopes,
each ultrasonic receiver 3 may also be correspondingly
disposed on the slopes.
[0036] The sides of the writing board 1 is further pro-
vided with shielding layers 7 that can be disposed on the
sides of the writing board 1 by coating or wrapping. The
shielding layer 7 can effectively absorb the Lamb waves,
which are formed by the ultrasonic waves propagating in
the writing board 1, that have arrived at the respective
edge regions of the writing board 1, so as to reduce the
reflection of the Lamb waves and prevent the reflected
Lamb waves from affecting the original waveforms.
[0037] The working principle of the ultrasonic pen
based writing system provided by the embodiments of
the present disclosure is as follows:

the ultrasonic transmitter 4 emits ultrasonic waves
and the reference signal transmitting unit emits the
reference signal to the MCU main control unit 5;

the ultrasonic waves enter into the pen lead 6 through
the signal receiving portion 8; and when the lower
end portion of the pen lead 6 is writing on the writing
board 1, the lower end portion of the pen lead 6 is in
direct contact with the writing board 1, so that the
ultrasonic waves propagate to the interior of the writ-
ing board 1 and form the Lamb waves;

the Lamb waves propagate in various directions
within the writing board and on the front and back of
the writing board 1, and at least two ultrasonic re-
ceivers 3 fixed on the writing board 1 receive the
Lamb waves and convert the Lamb waves into an
electrical signal;

the MCU main control unit 5 determines respectively
the distances of the ultrasonic waves from the lower
end portion of the pen lead 6 to each ultrasonic re-
ceiver 3 according to the electrical signal and the
reference signal, thereby determining the writing
traces;

wherein the signal intensity of the Lamb wave varies

with the writing strength within a certain range, and
the waveform thereof also has a corresponding lin-
ear change. Therefore, the MCU main control unit 5
restores the obtained electrical signal to the corre-
sponding Lamb waves and then determines the writ-
ing strength according to the amplitude change of
the waveform.

[0038] To be specific, the case where the system has
two ultrasonic receivers 3 is taken as an example as fol-
lows to describe the propagating distance of the ultra-
sonic waves from the pen tip to the ultrasonic receivers:
Assuming that the length of the pen lead 6 is L0Fejl!
Henvisningskilde ikke fundet., the speed of the ultra-
sonic waves within the pen lead 6 is S0, the distance from
the lower end portion (pen tip) of the pen lead 6 to the
first ultrasonic receiver is L1, the distance from the pen
tip of the pen lead 6 to the second ultrasonic receiver is
L2, the speed of the ultrasonic waves within the writing
board 1 is S1, the distance between the two ultrasonic
receivers is L3, the propagating time of the ultrasonic
wave within the pen lead 6 is T0, the propagating time of
the ultrasonic wave from the pen tip to the first ultrasonic
receiver is T1, the propagating time of the ultrasonic wave
from the pen tip to the second ultrasonic receiver 3 is T2,
the time obtained at the first ultrasonic receiver by the
MCU main control unit 5 according to the reference signal
is T1’, the time obtained at the second ultrasonic receiver
by the MCU main control unit 5 according to the reference
signal is T2’, wherein L0, L3, T1’, T2’, S1, S0 are known
already, wherein: 

the value of T1, T2 can be obtained from the above three
formulas, thereby: 

the coordinate equation set of x and y is obtained accord-
ing to the triangulation principle: 
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 the unique coordinate value of x is obtained from the
above two formulas: 

and thus the coordinate value of y is obtained while taking
the positive value.
[0039] The ultrasonic pen based writing system pro-
vided by the embodiments of the present disclosure has
a simple structure and extremely high precision, and the
components such as the pen lead and the writing board
can be arranged according to needs. Therefore, it can
meet the requirements of the products with different
specifications and has very broad application prospects.
[0040] In another aspect, the embodiments of the
present disclosure further provide an ultrasonic pen
based writing method, which is based on the ultrasonic
pen based writing system of the embodiments above,
including:

S1, the ultrasonic transmitter emitting ultrasonic
waves and the reference signal transmitting unit
emitting the reference signal to the MCU main control
unit;
wherein the ultrasonic waves enter the writing board
through the pen lead in direct contact with the writing
board, and propagate within the writing board to form
the Lamb waves;

S2, each ultrasonic receiver converting the Lamb
waves into an electrical signal and sending the elec-
trical signal to the MCU main control unit after re-
ceiving the Lamb waves;

S3, the MCU main control unit determining the writ-
ing traces according to the electrical signal sent by
each ultrasonic receiver and the reference signal
emitted by the reference signal transmitting unit.

[0041] Since the ultrasonic waves propagate only
when the pen lead is in direct contact with the writing
board (the ultrasonic waves propagate from the contact
site directly) during writing, the ultrasonic pen based writ-
ing method provided by the embodiments of the present
disclosure minimizes the error caused by slant writing so
that the writing is more accurate. Further, compared to
the prior art, the ultrasonic waves in the present disclo-
sure are transmitted through solid medium, and since the
solid medium is more stable than air, the anti-interference
of the sound waves propagating in the solid medium is
stronger than that of the sound waves propagating in the
air, and thus better writing stability is provided.
[0042] Further, the method further includes:

the MCU main control unit restoring the waveforms
of the corresponding Lamb waves according to the
received electrical signal sent by each ultrasonic re-
ceiver;

the MCU main control unit determining the writing
strength according to the amplitude change of the
restored waveforms of the Lamb waves.

[0043] It is to be understood that the examples of each
embodiment above are merely for the purpose of facili-
tating a better understanding of the structure provided
by the embodiments of the present disclosure and are
not intended to specifically limit the invention. The various
alternative embodiments described above do not affect
each other, and the technical solutions obtained from any
combination of the various alternative embodiments
should be within the scope of the present invention.
[0044] In the description provided herein, numerous
specific details are set forth. However, it is to be under-
stood that the embodiments of the present disclosure
may be practiced without these specific details. In some
instances, well-known methods, structures and tech-
niques are not shown in detail so as not to obscure the
understanding of the description.

Claims

1. An ultrasonic pen based writing system, comprising
an ultrasonic pen, a writing board, an MCU main con-
trol unit and a reference signal transmitting unit;

wherein the ultrasonic pen comprises an ultra-
sonic transmitter and a pen lead; an upper end
portion of the pen lead forms a signal receiving
portion fixed with the ultrasonic transmitter;
at least two ultrasonic receivers are arranged
correspondingly on the writing board, each ul-
trasonic receiver is communicatively connected
to the MCU main control unit;
the reference signal transmitting unit is commu-
nicatively connected to the ultrasonic transmitter
and the MCU main control unit;
an lower end portion of the pen lead is in contact
with the writing board when writing; when the
ultrasonic transmitter transmitting ultrasonic
waves, the reference signal transmitting unit
transmits a reference signal to the MCU main
control unit, the ultrasonic waves transmitted by
the ultrasonic transmitter arrive at each ultrason-
ic receiver by sequentially passing through the
pen lead and the writing board; and the MCU
main control unit determines writing traces ac-
cording to the received reference signal and ul-
trasonic wave information received by each ul-
trasonic receiver.

9 10 
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2. The system of claim 1, wherein the pen lead is an
integrated combination of a cylinder and a truncated
cone;

wherein the lower end portion of the pen lead is
a cylinder integrated with a smaller end of the
truncated cone;
the upper end portion of the pen lead is another
cylinder integrated with a larger end of the trun-
cated cone so as to form the signal receiving
portion; a radius of the signal receiving portion
is larger than a radius of the larger end of the
truncated cone.
a plurality of pillars are disposed on an end sur-
face for fixing the ultrasonic transmitter of the
signal receiving portion, the ultrasonic transmit-
ter is fixed to the signal receiving portion by the
plurality of pillars so that gaps are formed be-
tween the ultrasonic transmitter and the signal
receiving portion.

3. The system of claim 2, wherein spaces are formed
between the pen lead and pen shell, and communi-
cate with the gaps formed between the ultrasonic
transmitter and the signal receiving portion so as to
form ultrasonic air passages.

4. The system of claim 1, wherein the ultrasonic trans-
mitter and the ultrasonic receiver are ultrasonic
transducers.

5. The system of claim 1, wherein the writing board is
made of transparent materials.

6. The system of claim 1, wherein the lower end portion
of the pen lead is in one of a hemispherical structure,
an arc structure, a conical structure and a wedged
structure.

7. The system of any of claims 1-6, wherein each ul-
trasonic receiver is correspondingly disposed on
front edges, back edges, or sides of the writing board,
or,
when the sides of the writing board are slopes, each
ultrasonic receiver is correspondingly disposed on
the slopes.

8. The system of claim 7, wherein the sides of the writ-
ing board are coated or wrapped with shielding lay-
ers.

9. An ultrasonic pen based writing method, which is
based on the system of any of claims 1-8, comprises:

the ultrasonic transmitter emitting ultrasonic
waves and the reference signal transmitting unit
emitting the reference signal to the MCU main
control unit;

wherein the ultrasonic waves enter into the writ-
ing board through the pen lead in direct contact
with the writing board, and propagate within the
writing board to form the Lamb waves;
each ultrasonic receiver converting the Lamb
waves into an electrical signal and sending the
electrical signal to the MCU main control unit
after receiving the Lamb waves;
the MCU main control unit determining the writ-
ing traces according to the electrical signal sent
by each ultrasonic receiver and the reference
signal emitted by the reference signal transmit-
ting unit.

10. The method of claim 9, further comprises:

the MCU main control unit restoring the wave-
forms of the corresponding Lamb waves accord-
ing to the received electrical signal sent by each
ultrasonic receiver;
the MCU main control unit determining the writ-
ing strength according to the amplitude change
of the restored waveforms of the Lamb waves.
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